The Bakery Algorithm Invariant

Here is the inductive invariant I found that is implied by Init and implies
MutualEzclusion.

TypeOK = A num € [Procs — Nat]
A flag € [Procs — BOOLEAN |
A unchecked € [Procs — SUBSET Procs]
A maz € [Procs — Nat]
A nxt € [Procs — Procs]
A pc € [Procs — {"ncs’, “el”, "e2", "e3",
“ed” | “wl” "w2", “cs”, “exit” }]

Before(i, j) = Anumli] >0
A Vopelj] € {"ncs”, “el”}
VA pelj] = "e2"
A Vi € unchecked[j]
V maz[j] > num]i]
VA pelj] = 3"
A maz[j] > num][i]
V A peli] € {ed”, "wl”, w2}
A {mumli], i) < (numij], )
A (pelj] € {"wl", "w2"}) = (i € unchecked[j])

Inv & A TypeOK

AY i € Procs :
A (numli] = 0) = (pc[i] € {"ncs", “el”, "e2", “e3"})
A fagli] = (peli € {"e2, 3", "ed'})
A (peli] = “w2") = (nat[i] # i)

Apcli] € {"e2", "wl", "w2"} = i ¢ unchecked][i]
A (peli] € {"wl", “w2"}) =
Vj e (Procs\unchecked[i]) \{i} : Before(i, j)
A A (pefi] = “w2")
AV (pc[nxt[i]] = “e2") A (i ¢ unchecked|[nat[i]])
V pe[natli]] = “e3"
= max[nxt[']] > num|i]
A (peli] € {“cs”, “exit"}) = Vj € Procs\ {i} : Before(i, j)

CLOSE



